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In agriculture, nitrogen fertilizer does not effectively absorb by plants. Several
biological activities in the soil convert N into various compounds. Nitrogen oxide
(N20) is an influential greenhouse gas formed in soils due to nitrification and
denitrification process. Nitrapyrin (NI) combined with ammonium (NH4") based
fertilizers is an effective technique for minimizing the N loss in agricultural soils
by regulating ammonia-oxidizing. This research was conducted during 2019-
2020 to determine the effect of NI on nitrogen emissions in soil and crop yield of
wheat cultivars at three urea (UR) levels, NI+urea (NIU), and control (CO) on
two cultivars (Rakhshan and Pishgam) and two tillage systems (No tillage (NT)
and conventional tillage (CT)). The highest amounts of NH4*, NO3™ and N,O were
found at the stem elongation stage. While NIU fertilizer treatment yielded the
highest NHa" (18.38 mg kg ™), the UR fertilizer treatment yielded the highest NOs™
(25.96 mg kg') and N,O (0.0192 kg N2O-N ha™! day!). At all developmental
stages in the CT and NT systems, the NIU treatment decreased the average
nitrification of NH4" and its conversion to NOs by 27.81 and 15.45%,
respectively. Our findings, thus, showed that NI application in conjunction with
UR could highly reduce N,O emissions. In addition to the favorable economic
impact, increasing N availability in the soil through minimizing nitrification by
NI may reduce detrimental environmental consequences on water resources and
greenhouse gas emissions.
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Conventional tillage No- tillage

pH 7.1 6.3

EC (dSm?) 191 1.87
Organic Carbon (%) 0.58 0.73
N (%) 0.06 0.08

P (mg/kg) 13 11

K (mg/kg) 284 258
Fe (mg/kg) 4.71 5.04

Zn (mg/kg) 17 15
Mn (mg/kg ) 5.8 6.01
Nos (mg/kg) 20.4 19.8
NH4" (mg/kg) 7.8 12.9
Clay (%) 43 43

Silt (%) 37 37

Sand (%) 20 20
Bulk density (g cm®) 1.16 1.22
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Agronomic practices No- tillage Conventional tillage
Planting
Plowing Machine X *
a. Chisel plough x x
b. Moldboard Plows X working depth= 25 cm
c. Disc Harrows x working depth = 15 cm x 2
Fertilization * *
a Urea F2 (1/3 (116 kg ha'?)) F2 (1/3 (116 kg ha®))
’ F3 (1/3+ Nitrapyrin) F3 (1/3 + Nitrapyrin)
b. Nitrapyrin _1/3 (9.17 kg ha™) Nitrapyrin Foliar application 1/:_3 (0.17 kg ha) Nitrapyrin Foliar application in
in soil soil
c. Phosphorus 130 kg ha* 130 kg ha*
Sowing Disc drill Disc drill
Growing
Fertilization * *
a. Urea F2 (2/3 (233 kg ha'%)) F2 (2/3 (233 kg ha'%))
’ F3 (2/3 + Nitrapyrin) F3 (2/3 + Nitrapyrin)
b. Nitrapyrin ?/3 (9.34 kg ha™) Nitrapyrin Foliar application 2/:_3 (0.34 kg ha*) Nitrapyrin Foliar application in
in soil soil
Irrigation Furrow irrigation Furrow irrigation
Weed management Hand weeding Hand weeding
Pest management Matasystox-R 25% EC (1-1.5 L/1000 L ha) Matasystox-R 25% EC (1-1.5 L/1000 L ha)
Harvesting Manual sampling (2 m?) Manual sampling (2 m?)
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NOs
S.0vV df Tillering Stem elongation Booting Flowering Rippening Tillering Stem elongation Booting Flowering Rippening
Block (R) 2 5.81"™ 3.09" 11.33™ 5.87"™ 10.14* 0.35"™ 6.02* 1.84™ 4.82™ 3.27**
Tillage (T) 1 18.3™ 20.77™ 17.80™ 10.06™ 6.17" 10.55* 7.11* 9.03** 10.72* 3.88*
Main error 2 11.84 9.32 15.78 5.22 4.04 0.33 121 2.19 0.39
Cultivar (C) 1 13.25™ 8.62" 9.41™ 3.01"™ 242" 2.74™ 4.07™ 0.77" 1.37™ 1.02"
T*C 1 8.14™ 291 11.19™ 13.88™ 1.73™ 5.19"™ 2.84™ 5.14™ 7.12"™ 2.45m
Fertilizer (F) 2 27.09 ** 35.8** 46.56** 20.27** 16.58** 19.78** 30.05** 15.33** 24.43%* 8.51**
T*F 2 291 12.01™ 15.03™ 7.83"™ 6.14" 8.26* 13.88** 8.59* 9.79* 2.01*
F*C 2 15.72"™ 7.11m 2,71 1.49™ 7.72" 3.91m™ 6.11" 4.41™ 1.02™ 1.19™
T*C*F 2 2.66" 9.75™ 531 9.09™ 3.11m 8.38™ 1.15™ 2.25™ 10.75™ 0.93™
Error 20 171 8.95 1411 9.69 5.19 0.43 0.66 0.21 0.09
CV (%) 11.11 9.55 14.37 7.77 5.23 7.44 10.75 8.90 3.23
Wbl ge oy S g i Szl v o s cire cud g FF o F o s n
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N.O
S.0vV df Tillering Stem elongation Booting Flowering Rippening Grain yield Social cost N,O emission
Block (R) 2 0.0001 ns 0.0009 * 0.0007 ns 0.00003 ns 0.00017 ns 965984 " 1.24"
Tillage (T) 1 0.0022** 0.025** 0.049** 0.0002* 0.0031* 7948037** 11.11**
Main error 2 0.0008 0.0011 0.014 0.0005 0.0047 3979030 0.93
Cultivar (C) 1 0.0003 ns 0.0001 ns 0.0064 ns 0.00008 ns 0.00008 ns 19871460** 0.85™
T*C 1 0.0005ns 0.00007 ns 0.0004 ns 0.000073ns 0.00025 ns 4662462* 3.27™
Fertilizer (F) 2 0.0151** 0.0321** 0.0979** 0.0037** 0.00036 ns 83372169** 15.78**
T*F 2 0.0093** 0.019** 0.0547** 0.00019* 0.0094 ns 4124217* 8.39*
F*C 2 0.0007 ns 0.0005 ns 0.0092 ns 0.000025 ns 0.0009 ns 3739039* 5.14"
T*C*F 2 0.00009ns 0.00002 ns 0.00035 ns 0.00001ns 0.0007 ns 5296068** 2.68™
Error 20 0.07 0.004 0.0219 0.00029 0.0003 923915 0.71
CV (%) 8.42 11.81 16.37 4.04 9.19 10.12 12.75
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